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Description 



[Base station for mobile communication 

system] 

Background of Invention 
[0001] Field of the invention 

[0002] The present invention relates to a base station for use in 
third generation (3G) mobile telecommunications systems. 
In particular, the invention relates to a miniaturized base 
station for indoor use suited for implementation at 
hotspots where many users are located in a relatively 
small area. 

[0003] Background 

[0004] From the initial analog systems, such as those defined by 
the standards AMPS (Advanced Mobile Phone System) and 
NMT (Nordic Mobile Telephone), the cellular telephone in- 
dustry has had an enormous development in the world in 
the past decades. In the past years, the development has 
been almost exclusively focused on standards for digital 



solutions for cellular radio network systems, such as D- 
AMPS (e.g., as specified in EIA/TIA-IS-54-B and IS-136) 
and GSM (Global System for Mobile Communications), 
generally referred to as the second generation of mobile 
communications systems. 
[0005] Currently, the cellular technology is entering the 3 rd gen- 
eration, also denoted 3G. WCDMA (Wideband Code Divi- 
sion Multiple Access) is by far the most widely adopted 3G 
air-interface technology in the new IMT-2000 frequency 
bands. Standardized by 3GPP (Third Generation Partner- 
ship Project) and ITU (international Telecommunication 
Union), WCDMA has gained broad acceptance within the 
wireless communication industry. By 2005, there is ex- 
pected to be close to 100 WCDMA networks in operation 
globally. 

[0006] p rom t he outset, WCDMA was designed to provide cost- 
efficient capacity for both modern mobile multimedia ap- 
plications and traditional mobile voice services. One of the 
key benefits of the technology is efficient, flexible support 
for radio bearers, in which network capacity can be freely 
allocated between voice and data within the same carrier. 
WCDMA also supports both multiple simultaneous ser- 
vices and multimedia services comprising multiple com- 



ponents with different service quality requirements in 
terms of throughput, transfer delay, and bit error rate. 
[0007] | n WCDMA, user data is spread over a bandwidth of circa 5 
MHz. The wide bandwidth supports high user data rates 
and also provides performance benefits due to frequency 
diversity. However, the exact data transmission speed that 
will be available for the system users is not easily pre- 
dictable. The actual capacity in the mobile networks is af- 
fected by a number of factors, such as weather conditions, 
how many users currently communicate through a com- 
mon base station, and, most importantly, the distance be- 
tween the user mobile terminal and the base station an- 
tenna. In the terminology for WCDMA, a radio base station 

is referred to as a Node B. 
Summary of Invention 

[0008] According to a first aspect, the invention provides a base 
station devised for indoor use in a WCDMA network, com- 
prising a support unit including a power supply unit, said 
support unit being adapted to be attached to support 
structure, such as e.g. a wall in a building, and a complete 
base station unit mechanically supported by said support 
unit. 

[0009] | n one embodiment, said support unit comprises support 



members and said base station unit comprises cooperat- 
ing hanger members which are devised to connect to said 
support members in a pivotable engagement, and wherein 
cooperating locking means are included in said support 
unit and in said base station unit, which are devised to 
engage with each other by pivoting said base station unit. 

[0010] in one embodiment, said base station comprises an inter- 
nal antenna connected to said base station unit. 

[0011] According to a second aspect, the invention provides a 
method for installing a base station for indoor use in a 
WCDMA network, which base station comprises a support 
unit including a power supply unit, and a complete base 
station unit mechanically supported by said support unit, 
comprising the steps of: 

[0012] _ mechanically attaching said support unit to a support 
structure; 

[0013] _ mechanically attaching said base station unit to the sup- 
port unit; 

[0014] _ connecting the base station unit to said network, to an 
antenna, and to said power supply unit; and 

[0015] _ downloading application software and office data from a 
management tool to said base station unit. 

[0016] | n one embodiment, said method further comprises the 



step of : 

[0017] _ connecting said management tool directly to said base 
station unit, for direct downloading of said application 
software and office data to the base station unit. 

[0018] | n one embodiment, said method further comprises the 
step of : 

[0019] _ connecting said management tool to a central radio net- 
work controller of said network, for downloading of said 
application software and office data to the base station 
through said network. 

[0020] According to a third aspect, the invention provides a 
WCDMA network, including one or more outdoor macro 
base stations, and an indoor base station for which cell 
radius is restricted to a maximum of 1000 m and speed is 
restricted to a maximum of 120 km/h, for covering a 
hotspot area. 

[0021] According to a fourth aspect, the invention provides a 

base station devised for indoor use in a WCDMA network, 
comprising a base station unit having an interface for 
connection to a power supply, a radio network controller, 
and to an antenna, said base station unit having a sand- 
wich structure comprising a rigid metal back plate, a rigid 
metal front plate, and a main circuit board attached inter- 



mediate said back plate and front plate, wherein said main 
circuit board is cooled by means of self-convection of said 
back plate and said front. plate. 

[0022] | n one embodiment, said back plate comprises cooling 
flanges on a side facing away from said circuit board. 

[0023] | n one embodiment, said front plate comprises a mechan- 
ical interface for attaching an internal antenna. 

! [0024] ^ one embodiment, said main circuit comprises border 
portions dividing the main circuit board in sections with 
separate circuits, and where said front plate comprises in- 
ner walls with end portions engaging said border portions 
for shielding said separate circuits from each other. 

[0025] ^ one embodiment, said base station further comprises a 
separate circuit board carrying circuitry for a transmission 
interface to said network, which separate circuit board is 
connectable to said main circuit board. 

[0026] According to a second aspect, the invention provides a 
method for assembly of a base station unit as recited 
above, comprising the steps of; 

[0027] _ placing the back plate on an assembly support; 

[0028] _ placing the circuit board on the back plate; 
[0029] _ attaching the circuit board to the back plate; 



[0030] _ placing the front plate on the circuit board; and 
[0031] _ attaching the front plate to the back plate. 
Brief Description of Drawings 

[0032] Th e features and advantages of the present invention will 
be more apparent from the following description of the 
preferred embodiments with reference to the accompany- 
ing drawings, on which 

[0033] fig. 1 schematically illustrates the network architecture of 
a RAN (Radio Access Network) according to an embodi- 
ment of the invention; 

[0034] Fig. 2 schematically illustrates the modular concept of a 
base station devised according to an embodiment of the 
invention; 

[0035] figs 3A and 3B schematically illustrate a support unit of 
the base station according to an embodiment of the in- 
vention, disassembled and assembled; 

[0036] Fig. 4 schematically illustrates the different physical mod- 
ular components of a base station devised according to 
Fig. 2; 

[0037] pig. 5 schematically illustrates the assembledbase station 

devised according to Fig. 4; 
[0038] Fig. 6 schematically! Ilustrates the support unit of Figs 3A 



and 3B from a side view; 

[0039] Fig. 7 schematicallyillustrates a base station unit accord- 
ing to an embodiment of the invention, from a side view; 

[0040] pig. 8 schematically illustrates a first step of attaching the 
base station unit of Fig. 7 to the support unit of Fig. 6; 

[0041] ng. 9 schematically illustrates a second step of attaching 
the base station unit to the support unit; 

[0042] Fig. 10 schematically illustrates a functional block 

overview of a base station according to an embodiment of 
the invention; 

[0043] Fig. 11 schematically illustrates an interface of a base sta- 
tion according to an embodiment of the invention; 

I [0044] Fig. 12 schematically illustrates assembly of a base station 
unit according to a preferred embodiment of the inven- 
tion; 

[0045] Fig. 13 schematically illustrates a circuit board for a base 
station unit according to a preferred embodiment of the 
invention; 

[0046] Fig. 14 schematically illustrates the functional layout for 

the circuit board of Fig. 13; 
[0047] Fig. 15 schematically illustrates a front cover devised to 

be attached towards a circuit board as illustrated in Fig. 

13; and 



[0048] Fig. i6 schematically illustrates the assembled base sta- 
tion unit of Fig. 12, as seen from below. 
Detailed Description 

[0049] An embodiment of the present invention relates to a 

telecommunications network including a base station in- 
tended for use in indoor environment to enhance cover- 
age and increase capacity. The proposed base station is a 
low power, high capacity Node B optimized for indoor use 
i.e. small size, low weight and possibilities to mount the 
Node B on a wall or in a ceiling. Optional cover panels are 
available to ensure that the bases station blends into the 
environment where it its installed. The base station is 
noise free due to self-convection cooling. The compact 
base station according to the present invention as de- 
scribed herein will be referred as a Pico Node B 100 base 
station. 

[0050] The Pico Node B 100 is excellent for: 

[0051] -Coverage enhancements, i.e. to cover white spots (an 
area where no coverage is supported by macro bases); 

[0052] -Adding Capacity in local indoor hot spots, e.g. in airport 
terminals, shopping malls, offices, train and subway sta- 
tions; 



[0053] -providing localized coverage and capacity in office envi- 
ronments for both voice and high-speed data service; 

[0054] -improving overallquality in the Radio Network by of- 
floading the macro network. 

[0055] Fig . x i|| us trates the RAN (Radio Access Network) of a 
telecommunications system in which a base station 100, 
also referred to as Pico Node B 100, according to the 
present invention is included. As is indicated to the left in 
the drawing, the Pico Node B 100 is devised to act as one 
of a plurality of radio base stations, Node B"s, in a com- 
mon network. Such a plurality of base stations may in- 
clude indoor macro Node B"s, outdoor macro Node B"s, 
and micro Node B"s. The Node B"s, including base station 
100, are devised for radio communication with radio com- 
munication terminals 101. The Node B"s are connected to 
an RNC (Radio Network Controller) over an interface lub, 
which is the Node B - RNC interface according to 3 GPP. 
The RNC is in turn connected to the CR (Core Network). 
An LMT (Local Management Tool), which will be further 
described below, may also be coupled to the Pico Node B 
100. An NNM (Node B Network Manager) is remotely con- 
nectable to the Pico Node B 100 through the RNC, and 
provides operation and maintenance functions like super- 



vision, software upgrade and alarm handling. Extensive 
internal hardware and software supervision is part of the 
Pico Node B 100 functionality. Remotely ordered self-test 
capabilities are also included. 
[0056] According to the invention, the Pico Node B 100 is a com- 
plete 3GPP/FDD Node B. The Pico Node B 100 supports 
one carrier and one sector with soft handover together 
with other Node B"s in the radio network. The Pico Node B 
100 is optimized for indoor use and is designed accord- 
ingly, i.e. low power and high capacity, to be able to serve 
a large number of indoor users within a limited coverage 
area. As stated the Pico Node B 100 connects to the RAN, 
such as UTRAN (UMTS Terrestrial Radio Access Network), 
system using the lub interface. Receiver diversity is used 
together with either an internal antenna or external an- 
tennas. The Pico Node B 100 includes duplex filter, and no 
external duplex filters are needed when using external 
antennas. 

[0057] fig. 2 illustrates the modular concept of the base station, 
the Pico Node B 100, according to the present invention. 
In the modular concept of the Pico Node B 100 a Node B 
Unit (NBU) 402 is the main building block. A support unit 
401 serves as a mounting frame for the NBU 402 and dif- 



ferent standards of power supply. The support unit can 
also be customized to house other external units. An in- 
ternal antenna is optionally included in the concept in or- 
der to provide a discrete site installation, and is attachable 
and electrically connectable directly to the NBU 402. When 
instead configured with external antennas, a wide variety 
of antenna types can be connected. The antenna choice is 
depending on the specific installation environment. Sim- 
ple directional or omni-directional standard antennas are 
typically used. Distributed Antenna Systems can also be 
used together with the Pico Node B 100. 
[0058] pig. 4 illustrates the modular components of an exemplary 
embodiment of the Pico Node B 100. In this standard con- 
figuration the Pico Node B 100 comprise a Node B Unit 
402, an internal antenna 403, a support unit 401 includ- 
ing a power supply unit 303 with an AC/DC converter and 
internal cables, and a main cover 404. In Fig. 5 the Pico 
Node B 100 has been assembled into a complete base 
station. Preferred embodiments of the assembly and in- 
stallation procedure is described further down. 
0059] The Node B Unit 402 has a complete 3GPP/FDD 

(Frequency Division Duplex) Node B functionality with all 
function blocks in one single hardware unit. A function 



block overview of the Node B Unit 402 is illustrated in Fig. 
10. A preferred embodiment of the Node B Unit 402 com- 
prises the following functional elements: 
[0060] -Transmission interface block.This block handles the 

physical layer and ATM (Asynchronous Transfer Mode), IP 
(Internet Packet) and UMTS protocols and the lub interface 
to RNC. 

[0061] -Control processing block. This block handles the NBAP 
(Node B Application Part protocol), O&M functions, call 
control and clock reference synchronization. 

[0062] .Base band processing block. This block handles transport 
channels, physical channels and air interface (layer 1). 

[0063] RF block. 

[0064] This block handles the TRX functionality, i.e. channel fil- 
ters, AD and DA conversion, TX and RX frequency conver- 
sion, transmit power amplifier and receiver low noise am- 
plifier and RF filtering. 

[0065] Table 1 below shows the main feature that a preferred 
embodiment of the Pico Node B 100 supports. 

[0066] 



Physical Channel 


P-CPTPW P-PPPPH 5 CHDClJ Q mi Ainu ninu 

PRACH 


Transport Channel 


BCH, FACH, PCH, RACH 
DCH 


Channel cording 


laic uz, > rate 1/J 
turbo cording 

interleaving across multiple radio frames 


Bearer Service 
(CS) 


Conversational Sneech TTT •!? 9 DT *17 9 P<3 ( AMTM 
Conversational Unknown UL:64 DL:64 CS (TJDI) 


Bearer Service 
(PS) 


ITl *64 DI 

UL:64 DL:128PS 
UL:64DL:384PS 


Multi Call 


AMR speech 1 2.2 kbps + Packet / UL:64 DL:64 kbps I 
AMR speech 12.2 kbps + Packet / UL:64 DL:128 kbps 
AMR speech 12.2 kbps + Packet/UL:64 DL:384 kbps 


Power control 


Inner loop 
Outer loop 


Handover 


Inter cell 



[0067] Both transmitter and receiver performance of a preferred 
embodiment of the Pico Node B 100 have been tested. 
Measurement methods and definitions are referring to 
3GPPTS 25.104 v4.5.0 "BS Radio transmission and recep- 
tion (FDD)" and 3GPP TS 25.141 v4.5.0 "BS conformance 
testing (FDD)". With reference to Fig. 11, reference point 
for testing was the two antenna connectors 1101, 1102 at 
the Node B Unit 402. One 1101 is connected to an internal 
duplex filter 1103and thereby connected to the transmit- 



ter Tx and one of the receiver branches RxA. The other 
coaxial connector 1102 is connected to the other receiver 
branch RxB through a band pass filter 1104. 
[0068] Table 2 shows the performance of the internal antenna, 
which is an optional feature. 

[0069] j 

i 



Internal Antenna (Option) 


Gain 


6dBi 


Polarization 


Dual Slant*/- 45° 


Half Power Beam width 


70° 



Table 2 



[0070] The Transmitter performance is according to 3GPP TS 

25.104 "BS Radio transmission and reception (FDD)". Ta- 
ble 3 below lists the most important parameters. 

[0071] 



Transmitter Performance 


Frequency band 


2110-2170 MHz 


Max Output Power 


300mW,+/-2dB 


Frequency Accuracy 


+/- 0.05 ppm 


Output Power Dynamics 


Max code domain 
power 


>-3dB 


Min code domain 
power 


<-28dB 


Dynamic Range 


>18dB 


Primary CPICH 
power 


+/-2.1dB 


Output RF spectrum 
emissions 


According to spectrum mask P < 3 1 dBm in [I] Table 
6.6 


ACLR limit 


45dB@+/- 
5 MHz 


50dB@+A 10MHz 


Error Vector Magnitude 


< 17.5 % 


Peak Code Domain Error 


<-33dB at spreading factor 256 



(I] 3QPPTS 25.104 v4.5.0 "BS Radio transmission and reception (FDD)' 



Tabic 3 

[0072] The receiver performance fulfils requirements stated in 
3GPP TS25.104 104 "BS Radio transmission and reception 
(FDD)" for DCH uplink (Chapter 8.1-8.5) and for RACH 
(Ch. 8.7), for radio propagation conditions applicable for 
pico-ceils. The Pico Node B 100 Receiver Performance is 
illustrated in table 4 below. 

[0073] 



'I 



i 



Receiver Performance 


Frequency band 


1920- 1980 MHz 


Sensitivity level 


-121 dBm 


Dynamic range 


-18dB 


Adjacent channel 
selectivity 


63 dB 


Blocking 


In band 


75 dB 


Out of band 


100 dB 


Intermodulation 


In band 


67 dB 


Spurious emission 


According to [1] Table 7.7 ???? 



Table 4 



1 

[0074] | n order to optimize the Pico Node B 100 receiver for in- 
door pico cell applications, the following restrictions are 
preferably made. 

[0075] .cell range < 1000 m, implying e.g. limited capture win- 
dow for PRACH to 0-1000 m and limited capability to 
handle multi-path fading > 2 us 

[0076] -vehicle speed < 120 km/h Compared to requirements in 
TS25.104 Annex B, the following restrictions listed in ta- 
ble 5 preferably apply. 

[0077] 



B.l 


"Static propagation 
condition" 


- Without restrictions 


B.2 


'Multi-path fading" 


- Restricted to cases where both 

• Max Doppler £120 km/h 

• Max ray delay £ 2 ps 

This translates to the table 6 below 


B.3 


4i Moving propagation" 


- Restrict parameter A to 1 jis 


B.4 


'•Birth-Death propagation" 


- Restrict the group of random delays from 
+-5/*sto[-l, 0, 



Tables 



[0078] Furthermore, multi-path fading propagating conditions 
are preferably applied with restrictions corresponding to a 
Pico-cell as listed in table 6 below. Cell radius is prefer- 
ably restricted to 1000 m and speed to 120 km/h. 

[0079] 



Casel 


Case 2 


Case3 


Case 4 


3km/h 


3km/h, 

Max delay 20/«s 


120bn/h 


250krn/h 


Relative 

delay 

[ns] 


Average 

power 

[dB] 


Not applicable 
for indoor Pico- 
cell 

(ray delay to 
high) 


Relative 

delay 

[ns] 


Average 

power 

[dB] 


Not applicable 
for indoor Pico- 
cell 

(speed to high) 


0 


0 


0 


0 


976 


-10 


260 


-3 




521 


-6 


781 


-9 



TMe6 



[0080] The installation and commissioning procedure of the Pico 
Node B 100 is divided into two parts that can be per- 
formed separately. It is also possible to install and config- 
ure the Pico Node B 100 standalone, i.e. without connec- 
tion to the transmission network. When this connection is 
available later, the last parts of the commissioning can be 
performed remotely via the NNM without any additional 
site visit.Needless to say, it is a prerequisite that the Pico 
Node B 100 site location is determined, and that all rele- 
vant planning, e.g. transmission, power, external equip- 
ment, is performed. 

P08 1 l The Pico Node B 100 has been intentionally designed for 



simple and fast installation. Returning to Fig. 4, a com- 
plete Pico Node B 100 site installation comprises a sup- 
port unit 401 (including AC/DC and support cover); a 
Node B Unit (NBU) 402; an internal antenna 403 (optional); 
and a main cover 404. Furthermore, transmission and 
power cables have to be included, but are not shown in 
Fig. 4. 

>[0082] The fjrst part of the pjco Node B 100 sjte installation is the 

mechanical mounting and connection of external cables, 
and this part mainly involves the support unit. The Node B 
Unit 402 can be brought to site at a later stage, e.g. at 
commissioning of the Pico Node B 100. The support unit, 
including an AC/DC unit, is mounted on the location cho- 
sen. Standard installation is wall mounting. However, in- 
stallation kits for ceiling and pole mounting are also pos- 
sible. Complete installation requires a power cable 
100VAC, and transmission cables, preferably one or two 
twisted-pair cables with RJ45 connectors, depending on 
capacity need. If external antennas are used, RF cables 
with SMA connectors may also be included. 
[0083] pigs 3A and 3B illustrate the support unit 401, which will 
serve as a mounting frame for the Node B Unit 402, as 
well as the housing of external units such as the AC/DC 



converter. A preferred embodiment of the Pico Node B 
100 according to the present invention makes use of a 
supply voltage of AC 100V +/-10% 50/60Hz, and has a 
maximum power consumption of <. The standard support 
unit 401 is used for vertical wall installation, and com- 
prises a plate member 301 having a flat main portion de- 
vised to be fitted against a wall e.g. by means of screws 

302, bolts, nails or the like. The plate member 301 further 
includes side wall members 306, extending perpendicular 
from main portion, as illustrated. AC/DC converter 303 is 
attached to the main plate member 301, adjacent to a side 
wall member 306. Power cables 304, which do not form 
part of the support unit 401 as such, are connected to 
converter 303 from below. In one embodiment, an addi- 
tional side wall member may be included, defining a sec- 
ond side wall for a compartment for AC/DC unit 303 of 
the support unit 401. A support cover 305 is preferably an 
aluminium part that is used to cover the power supply 

303. Fig. 3B illustrates support unit 401 when assembled 
with its cover 305. The external power line is connected to 
the AC/DC unit in the support unit. This may either be a 
fixed installation or be connected using a cable with a 
plug connected to a wall outlet. 



[0084] Mounting of the Node B unit (NBU) 402 to support unit 

401 is preferably performed as illustrated in Figs 6 to 9. 
The support unit 401 is shown in a side view in Fig. 6, and 
comprises hanger means at an upper portion of the sup- 
port unit, e.g. in the form of recessed portions 601 
formed in side wall members 306, which recesses are 
open from above. The NBU 402 is shown in a side view in 

' ' ' ' Fig. 7, in which it is shown that an upper portionof NBU 

402 comprises cooperating hanger means 701, preferably 
in the form of sideways projecting pins 701, see also Fig. 
4. The NBU 402 is designed to first be engaged with sup- 
port unit 401 by placing projecting pins 701 at rest in re- 
cesses 601, while holding NBU 402 at an angle to support 
unit 401, as is illustrated in Fig. 8. For this purpose, a 
handle 702, which is also illustrated in Fig. 4, is particu- 
larly advantageous. NBU 402 is then pivoted about a rota- 
tion axis defined by pins 701, until latch means 602 on 
support unit 401 snaps into engagement with cooperating 
latch means 703 on NBU 402, as is illustrated in Fig. 9. In 
one embodiment, those latch means are available from 
the outer side of side wall members 306 of the support 
unit 401. In another embodiment a special tool is needed 
to unlatch the NBU 402 from support unit 401 in order to 



prevent stealing or tampering. It should be apparent that 
the described type of hanger means are purely exemplary. 
An alternative embodiment comprises backwards project- 
ing hooks on the NBU 402, devised to be hung on edges 
or pins on the upper part of support unit 401. A pivoting 
function will be achieved with such a solution also. 
[0085] An internal antenna 403 may be mounted directly on the 
NBU 402, preferably mechanically attached be means of 
screws. A transmission cable or cablesare preferably in- 
stalled for connecting the antenna 403 to the NBU 402 
antenna connectors 1101, 1102, see Fig. 11. If instead an 
external antenna is used, the external antenna or anten- 
nas and coaxial cables are installed, where said coaxial 
cables are terminated with SMA connectors connected di- 
rectly to the Node B Unit 402 at 1101, 1102. Finally cover 
404 is mounted. The first part, i.e. mechanical site instal- 
lation, is then finalized. 
[0086] The following steps of commissioning shall be performed 
to finalize the installation and take the Pico Node B 100 
into operation. 

[0087] The support cover is removed if this is a separate site 
visit. An internal cable for Power, DC output cable from 
the AC/DC unit to the Node B unit 402, is connected. The 



LMT (Local Management Tool) is connected to the Node B 
Unit 402 using an Ethernet port of the NBU 402 for access 
at the Pico Node B 100 location. The Node B shall be 
loaded with the relevant revision of application software 
and Office Data for the particular Pico Node B 100 site us- 
ing the LMT. This can be loaded at site or at the home of- 
fice before the site visit. The Office Data may at least con- 
tain IP and ATM parameters to enable the network to ac- 
cess the Node B. If external alarms are used they can be 
defined and configured. 

[0088] After this software download is made, a test session is 
preferably performed, starting with a self test. If connec- 
tion to the Transmission Network is available, a Transmis- 
sion Network Test to check RNC communication, and O&M 
Network Test to check communication with NNM and 
other O&M nodes, are also performed. An RF Coverage 
Test is preferably also made, after which the main cover is 
mounted, covering the NBU interface. The Pico Node B 
100 is then ready to be taken into operation. 

[0089] jh e state 0 f t h e art b ase stations used in WCDMA systems 

take days or even weeks to install. If an indoor Node B is 
to be installed, standard outdoor Node B equipment are 
used. Such base stations are extremely complex, space- 



demanding, and expensive. With the present invention, a 
Node B which is specifically suited for indoor use is pro- 
vided, and which may be installed in less than an hour. 
Both time and cost for installation is saved, and the in- 
stalled Node B is extremely compact and discrete. Due to 
the advantageous wall mounting capabilities, the Node B 
may be placed so that it hardly occupies any workspace at 
all. Furthermore, the modular design of the Pico Node B 
100 makes it particularly advantageous to repair, by sim- 
ple module replacement. The field replaceable units in- 
clude the NBU 402, the AC/DC power supply, and the op- 
tional internal antenna. These may all be replaced in less 
than 30 minutes. 
[0090] As mentioned, the Node B application software and office 
data can be installed to the Node B by NNM remotely or 
using LMT locally on site. NNM/LMT pushes the new ap- 
plication package and/or office data to the Node B. The 
software installation is assisted by a Node B product in- 
ventory function, which ensures that new software is com- 
patible with the existing Node B hardware. The compati- 
bility check is carried out by NNM or LMT. Also upgrade of 
application software of the Node B is performed using the 
NNM or the LMT. The upgrade can be ordered or sched- 



uled. 

[0091] The main task of the NNM is to make the network wide 
management easier and faster by providing means to op- 
erate simultaneously towards multiple number of Node 
B"s. The NNM can also be used for management of a sin- 
gle Pico Node B 100, so called Element Management. The 
NNM application can be run in different environments. 
According to embodiments the supported platforms in- 
clude PC with Win2000 OS, standard PC (Pentium III, 512 
MB RAM, 40 CB Harddrive, CPU clock speed 1 GHz); and 
SUN workstation with Solaris 8, Sun Fire 280 RThe NNM 
comprises a number of functions: 

[0092] Network Management Support: 

! [0093] _ jopology view of Node B in order to make the simulta- 
neous management of multiple Node B"s possible; 

[0094] _ Detection and presentation of new Node Bs in the net- 
work; and - Node B surveillance. 

[0095] Configuration Management: 

i 

[0096] _ installation of Application Software/office data to Node 
B; 

[0097] - Upgrade of Application Software/office data to Node B; 
[0098] _ Migration of office data; 



[0099] . Node b Product Inventory support; and 

[0100] _ status inquiry (executing application and interfaces) 

[0101] Fault Management (Including External Alarms): 

[0102] _ Node B and NNM Alarm Presentation; 

[0103] _ Alarm storage (active alarm list and history log); and 

[0104] _ Alarm acknowledge. 

[0105] Performance Management: 

[0106] _ control of Performance Management (scheduling of 
measurement collection, transportation of measured 
data); 

[0107] _ p os t Processing of Performance data; and 

[0108] _ Basic presentation of measured PM data. 

[0109] Preferably, the NNM has a web-based GUI (Graphical User 
Interface), in that the NNM includes an HTTP server, which 
enables login from any terminal connected to the O&M IP 
Network. 

[0110] The LMT is a mandatory installation tool for the Pico Node 
B 100. The LMT application may run on a standard laptop 
PC with Microsoft'^ Windows OS. The LMT installation 
support may include the following functions: 



[O 1 1 1] Downloading of Application Software and Office Data to 
Node B; 

[° 112 1 Installation tests for Node B; 

[0113] Retrieval of status and alarm information from the Node B; 

[0114] Configuration of External alarms. 

[0115] The LMT PC is connected locally via local Ethernet based 
O&M interface. 

[0116] The office data is data that can be changed by the opera- 
tor. The office data includes data for transport-, radio- 
and IP networks. Also site dependent data shall be set, 
e.g. position information. It is assumed that office data for 
large networks are generated from network planning 
tools. The major part of the office data for Pico Node B 
100s shall be inserted via the Network Node B Manager 
(NNM). The NNM provides a GUI for that purpose. 

[0117] The basic communication office data may be loaded when 
the Node B is installed. This data opens the external man- 
agement interface to Node B. This data is loaded into 
Node B with the LMT. Once the basic communication of- 
fice data is inserted the rest of the configuration task can 
be carried out from a remote location using the NNM. A 
major part of the configuration parameters have factory 



default settings. However, not all configuration parame- 
ters can be factory default set e.g. IP address for end user 
network. 

[0118] The following configuration areas require definitions of 

office data: 
[0119] Transport Network; 

10120] Radio Network; 

[0121] ip Network; and 

[0122] Site data. 

[0123] The ATM Transport Network Office data is required in or- 
der to set up the communication paths for user and con- 
trol planes. The transport network consists of several lay- 
ers that may be configured to establish the communica- 
tion link. Both between the Pico Node B 100 and the man- 
agement nodes (NNM, FTP server, etc) for O&M and be- 
tween Pico Node B 100 and RNC for the traffic parts. The 
layers that are required to be configured are: 

[0124] Physical layer; 

[0125] ATM layer; 

[0126] ATM Protocol layer. 

[0127] For the Radio Network Office Data, the local Cell Identity 



requires office data definition. 
[0128] as for the IP Network Office Data, it shall provide data for 
O&M IP network. The IP traffic is carried by ATM (IP over 
ATM). 

[0129] s^e office data comprises both informative and operative 
data. 

[0130] The Node B Unit 402 preferably has an external interface 
according to Fig. 11. 

[0131] with reference to that drawing, one embodiment of the 
NBU interface comprises: 

[0132] -A transmission interface (lub), whkh in this particular 
case is 2 * Jl (IMA) over a twisted pair cable and using 
ATM as transmission protocol. There is also transmission 
connection LED indication (yellow) for each transmission 
line. Cable connectors 1105 and 1106 are included for 
connection to the network. 

[0133] -An antenna (RF) interface, which has two antenna ports 
1101, 1102, for RxA/Tx and RxB, respectively. A duplex 
filter 1103 and a band pass filter 1104 are included in 
Node B Unit 402. RxA and RxB are receive diversity branch 

I A respective receive diversity B. 

[0134] _a power supply interface. This interface is internal in 
Node B with a fixed connection to AC/DC converter de- 



pending on used site configuration. The internal Node B 

Unit 402 input is +12 V DC and the external power supply 

is 100 V AC (input Voltage to the AC/DC). 
[0135] _a Local O&M/Debug interface, which complies with the 

Ethernet protocol standard. The Local Management Tool 

(LMT) is connected to this interface. There is also Local 

O&M connection LED indication (yellow). 
[0136] -a LED Indicator (MM I) Interface, used for Power on LED 

indication (green) and internal fault status LED indication 

(red). 

[0137] -An external alarm interface, which supports two external 
alarm inputs which can be defined and configured by the 
operator. 

[0138] in order to make the Pico Node B 100 as compact and 
lightweight as possible, special features have been em- 
ployed in the design of the NBU 402. This is illustrated in 
Figs 12-16. 

[0139] in Fig. 12, the three main building blocks of the NBU 402 
are illustrated. The NBU 402 comprises a back plate 1201, 
which includes a handle 1202 (corresponding to 702) as 
an integrated or attached member, and projecting pins 
1203 (corresponding to 701). Back plate 1201 is a sup- 
port member for a circuit board 1206, which is attached 



to the front side 1204 of back plate 1201, preferably by 
means of screws, rivets, an adhesive, or the like. Back 
plate 1201 is preferably made of metal, such as alu- 
minium. The back side 1205 of back plate 1201 is further 
preferably arranged with cooling flanges, though not 
shown in Fig. 12. 
[0140] According to this preferred embodiment of the invention, 
all circuits of the NBU 402 corresponding to the control 
processing block, the base band processing block and the 
RF block (cf. Fig. 10) are arranged on one and the same 
circuit board 1206. On Figs 13 and 14, the circuit board 
1206 is shown again, in equal scale. Fig. 13 illustrates the 
physical structure of circuit board 1206, whereas Fig. 14 
illustrates the functional layout. With reference to Fig.and 
the associated description, circuit board 1206 comprises 
circuitry for the RF block 1401, the base band processing 
block 1402, and the control processing block 1404. The 
different functional elements in blocks 1401, 1402 and 
1404 are powered through power supply unit 303, which 
provides a DC voltage. However, different voltage levels 
are needed for different functional elements, and different 
levels of accuracy are also required. For this purpose, an 
internal DC/DC block 1403 is preferably included on cir- 



cuit board 1206. DC/DC block 1403 is consequently fed 
by power supply unit 303, and feeds the functional ele- 
ments of the NBU 402 with electric power at adapted lev- 
els of voltage. The circuit board 1206 further carries the 
interface 1405, i.e. connectors and diodes, indicated in 
Fig. 11. Interface 1405 is preferably accessible from the 
lower side of circuit board 1206. As is further illustrated 
in Figs 12 and 13, different parts of the circuitry, in par- 
ticular different parts of the RF block 1404, are separated 
from each other by intermediate border portions 1207. 
These border portions are formed of a conducting mate- 
rial layer, e.g. metal, and are devised to engage with 
shielding elements as will be explained further down. 
[0141] | n a preferred embodiment, circuitry for the transmission 
interface block is provided on a separate circuit board 
1210, which is attachable to circuit board 1206 as illus- 
trated in Fig. 12. In one embodiment, cooperating piggy 
back connectors 1211, 1212 on circuit boards 1206 and 
1210, respectively, are used for connection. An advantage 
with having a separate transmission interface circuit board 
1210, is that it is easy to adapt the Node B 100 to differ- 
ent transmission connection types to the RNC of the net- 
work. In one embodiment, transmission interface circuit 



board 1210 may be devised for El type transmission, and 
in a different embodiment to Jl transmission. Further- 
more, it is possible to provide specific transmission inter- 
face circuit boards 1210 for STM-1 type transmission over 
optical fibre instead of twisted wire, or even for SDSL over 
ordinary telephone lines. In a preferred embodiment, con- 
nectors 1105 and 1106 are carried on the transmission 
interface circuit board 1210. 

[0142] Consequently, the inclusion of a separate detachable 

transmission interface circuit board 1210 provides flexi- 
bility to the base station 100, which otherwise may be 
identical regardless of selected transmission type. This is 
a clear advantage in terms of manufacture. 

[0143] According to an embodiment of the invention, the assem- 
bly is designed such that cooling of the electronic circuitry 
is achieved by means of self-convection cooling. The 
elimination of moving mechanical parts, such as fans, ad- 
vantageously reduces the risk for component failure due 
to wear of moving mechanical parts. It also advanta- 
geously reduces, or eliminates, the need for condition 
monitoring and maintenance of moving parts, such as 
cooling fans having ball bearings that are susceptible to 
mechanical wear. Hence, the design of the assembly so 



that cooling is achieved solely by air convection leads to 
an increased life-time for the base station, and it also re- 
duces the costs for running the base station. 

[0144] According to a preferred embodiment efficient self- 
convection cooling is achieved by designing the assembly 
such that all circuits apart from the transmission interface, 
are arranged on a single circuit board 1206, which isat- 
tached directly to back plate 1201, which back plate is 
provided with cooling flanges. The self-convection cooling 
advantageously makes the device noise free, due to the 
lack of any moving elements, such as cooling fans. 

[0145] The NBU 402 further includes a front plate 1208, which is 
attached over circuit board 1206, as indicated in Fig. 12. 
Front plate 1208 is preferably attached by means of 
screws to the back plate 1201. Front plate 1208 com- 
prises the mechanical interface 1209 to the optional in- 
ternal antenna on its front side. In an alternative embodi- 
ment, the projecting pins 1203 devised for hanging the 
NBU 402 on the support plate, may be attached to front ( 
plate 1208 instead of the back plate 1201. 

[0146] Fig. 15 illustrates front plate 1208 from its back side, de- 
vised to face circuit board 1206. As is evident from this 
drawing, front plate 1208 comprises a pattern of separat- 



ing walls 1501 on its back side, defining different sepa- 
rate compartments 1502, which pattern corresponds to 
the border portions 1207 of circuit board 1206. Preferably 
the entire front plate 1208 is made from a single piece of 
metal, such as aluminium. When front plate 1208 is at- 
tached over the circuit board 1206, the outer end portions 
of separating walls 1501 engage border portions 1207, 
thereby electrically enclosing the circuits arranged in the 
different compartments 1502. At the same time, dividing 
walls 1501 serve as support means for a mechanically 
rigid attachment towards the relatively large circuit board 
1206, which ensures a secure assembly. In a preferred 
embodiment, though not specifically shown in the draw- 
ings, the outer side walls of front plate 1208 extend over 
the side edges of circuit board when the NBU 402 is as- 
sembled, either fully or at least a lip portion of the side 
walls, in order to fully enclose the circuit board 1206 in 
the NBU 402. 

[0147] Fig. 16 illustrates the assembled NBU 402 as seen from 
the lower side, in an embodiment of the invention. Back 
plate 1201 is illustrated with cooling flanges 1601 formed 
on its back side, i.e. the side which is devised to face the 
flat main portion of plate member 301 of support unit 



401 when the entire Pico Node B 100 base station is as- 
sembled. It should be noted that cooling flanges may be 
formed in front plate 1208 instead, or in both plates 1201 
and 1208. Furthermore, handle 1202 is shown, as well as 
projecting pins 1203. The circuit board 1206 is not visi- 
ble, as it is enclosed between back plate 1201 and front 
plate 1208. However, the interface 1405 of the NBU 402, 
which is also illustrated for an exemplary embodiment in 
Fig. 10, is accessible for connection to the lub, the power 
supply of the support unit, and the antenna, internal or 
external. 

[0148] D ue to the modular concept and the Inventive design and 
assembly of the included elements, the base station is 
very compact. The dimensions and weight of the complete 
Pico Node B 100 including the main cover, i.e. as illus- 
trated in Fig. 4, according to an of an embodiment of the 
invention are given in table 7 below. The given values 
consequently also include the power supply unit 303, as 
well as an internal antenna 403. 

[0149] 



Width 


220-300 mm 


Height 


420-500 mm 


Depth 


90-95 mm 


Weight 


5-10 kg 



Table 7 



[0150] The principles of the present invention have been de- 
scribed in the foregoing by examples of embodiments or 
modes of operations. However, the invention should not 
be construed as being limited to the particular embodi- 
ments discussed above, and it should be appreciated that 
variations may be made in those embodiments by persons 
skilled In the art, without departing from the scope of the 
present invention as defined by the appended claims. 



